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Very brief science goals
• Gamma-ray pulsar population

– Radio beam comparisons
– luminosities
– number, fraction radio quiet

• Emission studies
– beam geometry
– phase resolved spectra
– relation of efficiency to period, e-dot, age, ...
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Radio contributions
• Where should we look? (radio surveys)
• “When” should we look? (radio timing)
• What is that unidentified gamma-ray source? (directed 

radio searches)
• How far away is that pulsar? How luminous is it? 

(radio dispersion studies, radio parallax)
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The “easy” parts
• Judging from EGRET, we expect radio groups will 

compete for directed searches of candidate pulsars 
from GLAST: most important telescopes will be 
Arecibo, GBT, Parkes and perhaps Jodrell

• Distance scale is a challenging problem, but
– Cordes and group have been working on new dispersion 

model (NE2001)
– Our group has been doing very large scale VLBA parallax 

survey (better than 0.1 mas means better than 10% at 1 kpc)
– Both will be done before GLAST flies
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The hard parts
• Two key pulsar advances in GLAST era:

– Improved sensitivity of GLAST itself
• EGRET saw primarily the youngest, relatively nearby pulsars
• GLAST will see an older, more distant population
• Existing surveys are less complete, and possible targets are 

much larger in number
– Substantial increase in known pulsar population

• Parkes Multibeam Survey
– ~700 new pulsars, many young

• Arecibo drift surveys
– Scores of pulsars, biased towards older population & millisecond pulsars

• Factor of ~5 more pulsars known than when EGRET flew
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Pre-GLAST surveys: era of 21-cm
• Most surveys at 430 MHz

– Pulsars are strong
– Beams are big
– But sky is bright and dispersion limits distance

• Parkes survey was at 1400 MHz
– 13 beams simultaneously
– Long dwell (2100s per pointing)
– BIG advantages in Galactic plane (where the youngest pulsars are)
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Arecibo ALFA system
• 7 beams at 1400 MHz
• 10 times raw sensitivity of Parkes beams
• New, very broadband (300 MHz) spectrometer (soon)
• 268s dwell times
• 1.8 times as deep (4 times for msec psrs)
• 6 times the volume (50 times for msec psrs)
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Test observations
• This summer, had 19 hrs in Galactic center, 17 in 

Galactic anticenter, with shorter dwell
• Rediscovered 19 pulsars (~all that were known in 

area)
• 11 new pulsars (one is 69 msec!) in first test data
• 1 new pulsar since then
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Plan
• Proposal is for ~140 hrs/trimester for five years
• This is about 1/3 of Galactic center time at Arecibo!
• Expectation (with large unknowns about source 

population) is roughly 1000 new pulsars
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Follow-up
• All new pulsars must be timed to determine p-dot, E-

dot, and detect binary motion
• It takes about a year of observations to separate 

position from p-dot
• It is roughly 2.6 hours/pulsar, or ~2600 hours!
• This doesn’t include longer term monitoring
• So far, time allocation committee has not been very 

generous with follow-up time
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The remaining challenge: timing
• Goal: fold time-tagged GLAST photons at pulsar 

period
• Obstacle: pulsar period varies

– deterministically because of spin-down, binary motion, and 
observatory motion

– unpredictably because of “timing noise” and discrete 
“glitches”

• Plan: 
– monitor radio pulsars over GLAST life
– provide mean parameters and piecewise polynomial fit to 

pulsar phase (collectively, an “ephemeris”)
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Lessons from EGRET
• Major timing programs were set up for CGRO:

– We studied about 100 pulsars at Green Bank (140ft and a 
small dedicated telescope, neither available any longer)

– About 280 were studied at Jodrell
– Parkes also did regular timing (unknown number)
– Several special cases observed daily (Crab, Vela, ...)

• Very hard work:
– Most pulsar observers were involved in the early 1990s
– All major telescopes were involved
– Lots of observing time was required
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Status for GLAST
• Good news is Jodrell: currently timing about 500 

pulsars regularly
• Parkes has been doing follow-up on PMB-discovered 

pulsars and others
• US facilities (GBT, Arecibo) heavily oversubscribed
• Other options still uncertain (e.g., Allen Telescope 

Array)
• Bottom lines:

– It will be relatively straightforward to time a comparable set 
as was done for EGRET

– This is a much smaller fraction of “interesting” sources
17
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Pulsar advisory group
• Group established to plan observing strategy and 

make recommendations to mission for needed support 
or special coordination requirements

• Current membership:
– Dick Manchester, Matthew Bailes (Parkes)
– Andrew Lyne (Jodrell)
– Don Backer (ATA)
– David Nice (Green Bank, EGRET experience)
– Roger Romani (theory)
– Maura McLaughlin (population modeling)
– Dave Thompson (GLAST)


